Objective: To evaluate hearing outcome after type I tympanoplasty in inactive mucous type of chronic otitis media. cases were selected by matching inclusion and exclusion criteria. Paired t-test and Z test was used to analyze the variables. P values <0.05 was considered as statistically significant.
Introduction
Hearing is an essential requirement of an individual to perform daily activities. Deafness and hearing impairment is reported to be increasing globally, becoming one of the most frequent sensory deficits in human beings 1 .
According to WHO, it is "easily overlooked and underestimated" because it is not as "dramatic" as other health care conditions. It is therefore not surprising that hearing loss has been referred to as a silent epidemic 2 . The problem is disproportionately high in the South-East Asia 3 . Eighty percent of deaf and hearing-impaired people live in low and middle-income countries where services are either totally absent or very limited 4 . The major preventable cause of hearing impairment in low and middle-income countries is middle ear infections. The burden of otitis media occurs overwhelmingly in the developing world with almost nine times more cases reported compared to developed countries 5 . The poor living standard, overcrowding, lack of personal hygiene, malnutrition, smoking, lack of health education, bottle feeding in supine position, repeated upper respiratory tract infection of viral origin and lack of access to healthcare all have been suggested for the wide spread prevelance of chronic otitis media in developing countries 6, 7 . Chronic otitis media (COM) may be divided into mucosal and squamosal variety. Both of these are further divided into active and inactive type. Among these types mucosal variety is the commonest 8 . Mucous type of chronic otitis media is characterized by perforation in the pers tensa of varying size and shape. It is usually associated with aural discharge and hearing loss. A perforation in the tympanic membrane reduces the effective area of the membrane in contact with the sound wave. Perforation also reduces the pressure difference across the tympanic membrane and depending on their position, reduces the mechanical coupling between the remaining intact portions of the tympanic membrane and the malleus and thus hearing loss occurs 8 . Hearing loss is one of the cardinal symptoms in COM which is conductive in nature, although sensorineural hearing loss may occur. The degree of hearing loss is influenced by the size and site of perforation and condition of ossicular chain but other important factors such as the presence of granulation tissue, mucous adhesion, tympanosclerosis and eustachian tube function are also of importance in determining the hearing level 9 . When presenting with an inactive mucous type of chronic otitis media, one receives type I tympanoplasty procedure, to seal the eardrum. Type I tympanoplasty refers to the grafting of the tympanic membrane without reconstruction of the ossicular chain 10 . The concept of surgical repair of tympanic membrane was first introduced by Berthold in 1878, whereby a thick skin graft by overlay technique was used. Wullstein and Zollner used the split skin grafts. In the 1960s and 1970s, homograft (cadaveric) materials, including tympanic membrane, dura, and pericardium, among others, were used with varying success 11 . Since then, over the period of many decades, different grafts and techniques evolved and tympanoplasty has gone through many changes in technique and materials. Temporalis fascia continues to be the material of choice for reconstruction of the tympanic membrane 11 . Three principal indications for surgery in inactive mucous type of chronic otitis media have been documented (a) prevention of recurrent otorrhoea, (b) to improve the conductive hearing loss and (c) desire to swim without wearing water proof material in the ear 10 . The classification of tympanoplasty related to ideal and theoretical postoperative hearing outcomes, based on middle-ear mechanics, consists of five types, each of which is based on the most lateral intact structure that remains connected to the inner ear 12 . For the purpose of the current study type I tympanoplasty was investigated. Thus the current study aimed to evaluate hearing after outcome type 1 tympanoplasty.
Methods
This Cross-sectional study was conducted in the department of Otolaryngology & Head Neck Surgery, Sir Salimullah Medical College and Mitford Hospital, Dhaka from July 2014 to June 2016. Study population included the patients of any age and sex who had undergone type I tympanoplasty.
A total of 50 patients were included in this study. The assessment of the patient was established on the basis of history, clinical examination, radiological examination and pure tone audiometry. Majority of the patients were operated on under local anaesthesia and rests were on under general anaesthesia. After postauricular incision, temporal fascia graft by underlay technique was used for all of the cases.
After 3 months pure tone audiometry was performed according to ISO standard. The hearing thresholds were measured at 500, 1000 & 2000 Hz. Air and bone conduction thresholds was determined with appropriate masking technique throughout.
After taking informed written consent data were collected in a data collection sheet for each of the patient. Statistical analyses were carried out by using the Statistical Package for Social Sciences (SPSS) version 20. Quantitative observations were indicated by frequencies and percentages. The mean values were calculated for continuous variables. Paired t-test and Z test was used to analyze the continuous variables. P values <0.05 was considered as statistically significant. Mean improvement of air conduction threshold was 13.1 dB and air-bone gap was 10.8 dB.
Results

Table III (a): Improvement of hearing status after type I tympanoplasty (n=50)
Gain of air conduction threshold (db)
Number Percentage  <15  33  66  ≥15 17 34 
Discussion
This study showed that majority (46%) of the patients belonged to age 21-30 years. The mean age was found 28.5 years with range from 15 to 41 years. Biswas 17, 18 .
In this current study it was observed that all (100.0%) patients had intermittent otorrhoea and deafness but only 6(12.0%) had headache and 4(8.0%) had tinnitus. Alam et al. found the major symptoms of their study were intermittent otorrhoea (96.67%) and hearing loss (90.0%) 16 . Shetty found the commonest presenting complaints are ear discharge and hearing loss seen in all the 100% patients, tinnitus is found in 18%, pain in the ear in 24% and vertigo in 6% of patients 17 .
In this present study it was observed that air conduction threshold was found 40.2 dB preoperatively and 27.1 dB post-operatively & AB gap was found 26.9 dB preoperatively and 16.1 dB post-operatively. The differences were statistically significant between preoperative and post-operative groups. Biswas et al. found the mean pre and postoperative air conduction threshold in the successful cases were 34 dB and 24 dB respectively, with a mean audiological improvement of 10 dB & improvement of mean air bone gap was 11 dB 14 . Lee et al. and Palva and Ramsay stated that mean hearing improvement was 8 dB in their series 20, 21 . In another study Alam et al. showed the mean pre and post operative air conduction threshold in the successful grafting cases were 31.43 dB and 21.43 dB respectively with a mean audiological improvement of 10 dB & improvement of mean air bone gap was 10.83 dB 16 . 19, 23 .
In this study it was observed that two third (66%) patients improved <15 db air conduction threshold and 17(34%) improved ≥15 db air conduction threshold. Shrestha 22 . The above findings are consistent with the current study.
Regarding air conduction threshold within 40 db, was found 31(62%) patients in preoperative and 46(92%) in postoperative & AB gap within 20 db was found 11(22%) in preoperative and 40 (80%) in postoperative. The differences were statistically significant compared between preoperative and postoperative groups. Using the proportion of patients with a postoperative hearing within 40 dB as the criterion, Shrestha and Sinha study showed, 100% of patients achieved their hearing level within 40 dB and using postoperative air-bone gap within 20 dB as the criterion, 41 (84%) patients had their airbone gap within 20 dB 24 . Palukuri et al. showed that 100% patients achieving air bone gap within 20 dB, although 20% patients had air bone gap >20 dB preoperatively 25 . Shetty showed that 19 (38%) patients had air conduction threshold within 40 dB preoperatively but 100% postoperatively 17 .
Conclusion
Hearing loss is one of the most common presenting complaints in the chronic otitis media patient. There is no significant male female ratio. The majority of patients presented during the late course of their disease process and had a moderate hearing loss. Improvement of air conduction threshold and AB gap after type I tympanoplasty was statistically significant. Thus from this study it can be concluded that type I tympanoplasty is an effective technique for hearing improvement in inactive mucous type of chronic otitis media.
